learn about the tab key on their key -this allows you to mark the opening of a paragraph with a standard tab inset. Rasmussen et al. (2019) , but this can be justified in that it is a reference for comparison with the other curves.
Review form: Reviewer 2

Recommendation
Major revision is needed (please make suggestions in comments)
Scientific importance: Is the manuscript an original and important contribution to its field? Acceptable
General interest: Is the paper of sufficient general interest? Good
Quality of the paper: Is the overall quality of the paper suitable? Marginal
Is the length of the paper justified? Yes
Should the paper be seen by a specialist statistical reviewer? No
Do you have any concerns about statistical analyses in this paper? If so, please specify them explicitly in your report. Yes
It is a condition of publication that authors make their supporting data, code and materials available -either as supplementary material or hosted in an external repository. Please rate, if applicable, the supporting data on the following criteria.

Is it accessible?  Yes

Is it clear?  Yes
 Is it adequate?  Yes 1. Estimates of diversity and taxonomic rates are based on capture-mark-recapture analysis, which attempts to take incomplete sampling into account. However, the description of how longevities are tabulated implies that the stratigraphic ranges are taken as good face-value estimates of true durations, with sampling not taken into account. I'm not sure how to resolve the discrepancy, because much of the discussion of longevities implies that taxa differ from one another, yet the CMR approaches, in their simplest form, assume the same transition probabilities for all taxa within a time bin. Perhaps it would give some insight if diversity, rates, and longevity were all based on the raw stratigraphic ranges? Or perhaps the CMR analysis could be modified to allow rates to be taxon-specific and/or depend on genus age (i.e. time since genus origin)?
2. The decline in forward longevity through the Silurian must be an artifact. The description of the data download says that the time range of occurrences is limited to the Cambrian through Lochkovian. So genera may in fact persist past the Lochkovian, but their durations would be truncated. (The same holds for backward survivorship in the Cambrian.) This is not a serious issue, but it should be acknowledged.
3. I cannot reconcile the transition probabilities in Fig. 1 (b) with the rates in Fig. S2 (b). If P is the probability and T is the interval length, the rate is simply equal to -log(1-P)/T (suppl. ref. 6).
Consider the highest peak in the origination in the Cambrian, with a probability of about 0. Decision letter (RSPB-2019-1090.R0)
10-Jun-2019
Dear Dr Kröger:
I am writing to inform you that your manuscript RSPB-2019-1090 entitled "The evolutionary dynamics of the early Palaeozoic marine biodiversity accumulation" has, in its current form, been rejected for publication in Proceedings B.
This action has been taken on the advice of referees, who have recommended that substantial revisions are necessary. With this in mind we would be happy to consider a resubmission, provided the comments of the referees are fully addressed. However please note that this is not a provisional acceptance.
The resubmission will be treated as a new manuscript. However, we will approach the same reviewers if they are available and it is deemed appropriate to do so by the Editor. Please note that resubmissions must be submitted within six months of the date of this email. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office. Manuscripts submitted after this date will be automatically rejected.
Please find below the comments made by the referees, not including confidential reports to the Editor, which I hope you will find useful. If you do choose to resubmit your manuscript, please upload the following:
1) A 'response to referees' document including details of how you have responded to the comments, and the adjustments you have made.
2) A clean copy of the manuscript and one with 'tracked changes' indicating your 'response to referees' comments document.
3) Line numbers in your main document.
To upload a resubmitted manuscript, log into http://mc.manuscriptcentral.com/prsb and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Resubmission." Please be sure to indicate in your cover letter that it is a resubmission, and supply the previous reference number. Reviewer(s)' Comments to Author:
Comments to the Author(s) The claim of this paper is an important one, that origination-extinction volatility, and with it, longevity of genera, increased markedly from Cambrian to Ordovician-Silurian. If true, this is a major discovery about a double phase of explosive diversification of marine life (Cambrian Explosion, Ordovician Biodiversification Event), moving from rapid experimentation and expansion of ecospace to stability of a sort.
The key to all this is a new time scale by Rasmussen (already published, 2019, PNAS) which corresponds to bins of 2.3 Myr duration (rather than the usual PBDB duration of 10-11 Myr). The hand work of assigning 173,293 collection records to the new time scale must have been huge, but it provides a vetted data set that is presumably more trustworthy than the raw PBDB data, and also, most importantly, precisely divided into bins. The bin length matters because many genera have durations of less than the PBDB standard bin length of 10-11 Myr.
The statistical approach using capture-recapture takes account of missing data (otherwise genus durations would be artificially curtailed at either or both ends). The modelling approach enables presentation of most likely diversity, origination and extinction, as well as generic duration, for each of the 53 time bins, and it appears to be sound, being based on widely accepted methods in ecology and paleoecology.
In Results, the high early Cambrian rates are mentioned (lines 98-101), but maybe more should be said about the fact these are partly statistical edge effects, but partly a reflection of patchy sampling, small sample size, and uncertain taxonomy of the groups sampled.
I think this is a neat paper, well written, and clear, It has involved a substantial empirical effort with the data that most analysts hitherto have been unwilling to deploy, and the statistical approaches appear to be sound and to do what is claimed.
On a small note, the authors need to pay attention to paragraphing. This paper confirms the decades-long observation that rates of origination and extinction decreased over the course of the Paleozoic (although the details of that decline have varied from study to study). A novel result, I think, is the notion that a single Cambro-Ordovician "cutpoint" can account for the transition, and that this cutpoint is found for origination rather than extinction. (For a similar result involving trilobites only, see Fig. 7 of Foote, 1988, Paleobiology 14:258 .) The discussion of the relationship between the time series of extinction and the evolution of average longevity is also nuanced, with results I would not have predicted on the basis of prior work. (At the same time, it is absolutely necessary that average longevity must increase as extinction rate decreases, so the authors could do more to explain how the two analyses are complementary rather than redundant---it concerns not trends in averages but the effects of particular events in the tie series.) It would be good for the readers of ProcB to see these results discussed in the context of questions of general interest. I can follow the discussion, and I care because I am interested in taxonomic rates, but the authors could do more to entrain a broader readership. The interpretations in terms of changes in ecological structure are speculative but not implausible. The paper also has a number of analytical issues that need to be addressed.
1. Estimates of diversity and taxonomic rates are based on capture-mark-recapture analysis, which attempts to take incomplete sampling into account. However, the description of how longevities are tabulated implies that the stratigraphic ranges are taken as good face-value estimates of true durations, with sampling not taken into account. I'm not sure how to resolve the discrepancy, because much of the discussion of longevities implies that taxa differ from one another, yet the CMR approaches, in their simplest form, assume the same transition probabilities for all taxa within a time bin. Perhaps it would give some insight if diversity, rates, and longevity were all based on the raw stratigraphic ranges? Or perhaps the CMR analysis could be modified to allow rates to be taxon-specific and/or depend on genus age (i.e. time since genus origin)?
3. I cannot reconcile the transition probabilities in Fig. 1(b) with the rates in Fig. S2 (b). If P is the probability and T is the interval length, the rate is simply equal to -log(1-P)/T (suppl. ref. 6). Consider the highest peak in the origination in the Cambrian, with a probability of about 0. If I understand correctly, the PBDB-DL#2 contains occurrence data extending well after the Silurian. If that is the case, then lower survivorship of later Silurian cohorts is not an edge effect.
The apparent discrepancy between rates and probabilities has been explained, but there is still an inconsistency between Fig. 1(c) and Fig. S2(b) . The curves in the two figures are the same, as the authors point out, but the values shown on the ordinate differ by an order of magnitude (0.2 vs. 0.02, etc.).
I believe the URL for DL#2 (line 14 of the supplementary text) needs to be corrected. When I type that URL in to try to re-create the download, I get the following message:
400 Bad Request • you must specify at least one of the parameters 'all_records', 'occ_id', 'coll_id', 'clust_id', 'coll_match', 'coll_re', 'base_name', 'taxon_name', 'match_name', 'base_id', 'taxon_id', 'idreso', 'abundance', 'lngmin', 'lngmax', 'latmin', 'latmax', 'loc', 'plate', 'cc', 'state', 'county', 'continent', 'strat', 'formation', 'stratgroup', 'member', 'lithology', 'envtype', 'interval_id', 'interval', 'min_ma', 'max_ma' The paper will require copy-editing to clean up the English. Your manuscript has now been peer reviewed and the reviews have been assessed by an Associate Editor. The reviewers' comments (not including confidential comments to the Editor) and the comments from the Associate Editor are included at the end of this email for your reference. As you will see, the reviewers and the Editors have raised some concerns with your manuscript and we would like to invite you to revise your manuscript to address them.
We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Associate Editor, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available we may invite new reviewers. Please note that we cannot guarantee eventual acceptance of your manuscript at this stage.
To submit your revision please log into http://mc.manuscriptcentral.com/prsb and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions", click on "Create a Revision". Your manuscript number has been appended to denote a revision.
When submitting your revision please upload a file under "Response to Referees" in the "File Upload" section. This should document, point by point, how you have responded to the reviewers' and Editors' comments, and the adjustments you have made to the manuscript. We require a copy of the manuscript with revisions made since the previous version marked as 'tracked changes' to be included in the 'response to referees' document.
Your main manuscript should be submitted as a text file (doc, txt, rtf or tex), not a PDF. Your figures should be submitted as separate files and not included within the main manuscript file.
When revising your manuscript you should also ensure that it adheres to our editorial policies (https://royalsociety.org/journals/ethics-policies/). You should pay particular attention to the following:
Research ethics: If your study contains research on humans please ensure that you detail in the methods section whether you obtained ethical approval from your local research ethics committee and gained informed consent to participate from each of the participants.
Use of animals and field studies: If your study uses animals please include details in the methods section of any approval and licences given to carry out the study and include full details of how animal welfare standards were ensured. Field studies should be conducted in accordance with local legislation; please include details of the appropriate permission and licences that you obtained to carry out the field work.
Data accessibility and data citation: It is a condition of publication that you make available the data and research materials supporting the results in the article. Datasets should be deposited in an appropriate publicly available repository and details of the associated accession number, link or DOI to the datasets must be included in the Data Accessibility section of the article (https://royalsociety.org/journals/ethics-policies/data-sharing-mining/). Reference(s) to datasets should also be included in the reference list of the article with DOIs (where available).
In order to ensure effective and robust dissemination and appropriate credit to authors the dataset(s) used should also be fully cited and listed in the references.
If you wish to submit your data to Dryad (http://datadryad.org/) and have not already done so you can submit your data via this link http://datadryad.org/submit?journalID=RSPB&manu=(Document not available), which will take you to your unique entry in the Dryad repository.
If you have already submitted your data to dryad you can make any necessary revisions to your dataset by following the above link.
For more information please see our open data policy http://royalsocietypublishing.org/datasharing.
Electronic supplementary material: All supplementary materials accompanying an accepted article will be treated as in their final form. They will be published alongside the paper on the journal website and posted on the online figshare repository. Files on figshare will be made available approximately one week before the accompanying article so that the supplementary material can be attributed a unique DOI. Please try to submit all supplementary material as a single file.
Online supplementary material will also carry the title and description provided during submission, so please ensure these are accurate and informative. Note that the Royal Society will not edit or typeset supplementary material and it will be hosted as provided. Please ensure that the supplementary material includes the paper details (authors, title, journal name, article DOI). Your article DOI will be 10.1098/rspb.[paper ID in form xxxx.xxxx e.g. 10.1098/rspb.2016.0049].
Please submit a copy of your revised paper within three weeks. If we do not hear from you within this time your manuscript will be rejected. If you are unable to meet this deadline please let us know as soon as possible, as we may be able to grant a short extension.
Thank you for submitting your manuscript to Proceedings B; we look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch.
Best wishes, Dr Daniel Costa mailto: proceedingsb@royalsociety.org Associate Editor Board Member Comments to Author: Your paper has been favourable reviewed by Rev 2. However, there are a few additional comments that need to be addressed before we can accept the paper. Please address these comments in your revision.
Reviewer(s)' Comments to Author:
Referee: 2
Comments to the Author(s). I believe the authors have effectively addressed concerns I raised in my initial review.
If I understand correctly, the PBDB-DL#2 contains occurrence data extending well after the Silurian. If that is the case, then lower survivorship of later Silurian cohorts is not an edge effect.
I believe the URL for DL#2 (line 14 of the supplementary text) needs to be corrected. When I type that URL in to try to re-create the download, I get the following message: 400 Bad Request • you must specify at least one of the parameters 'all_records', 'occ_id', 'coll_id', 'clust_id', 'coll_match', 'coll_re', 'base_name', 'taxon_name', 'match_name', 'base_id', 'taxon_id', 'idreso', 'abundance', 'lngmin', 'lngmax', 'latmin', 'latmax', 'loc', 'plate', 'cc', 'state', 'county', 'continent', 'strat', 'formation', 'stratgroup', 'member', 'lithology', 'envtype', 'interval_id', 'interval', 'min_ma', 'max_ma' The paper will require copy-editing to clean up the English.
Author's Response to Decision Letter for (RSPB-2019 (RSPB- -1634 See Appendix B.
